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MODIFIED CARBON PRODUCTS AND AMPHTPHILIC IONS CONTAINING 



compositions 



BACKGROUND ng THE IIWFNTTONJ 

Field Of the Tnv#»nfm n 

This invention relates to modified carbon products, composiuons prepared from mod.fled carbon 
products and methods using the same. 
Discussion nf th» P lated Art 

The concept of using the acid or base properties of a surface to improve wetting or d.spers 10 n 
stability is not new. The use of ionic surfactants to improve wetting or disperse stability of ionic or 
polar materials in a non-polar environment/solvent has been used in many instances. A major limitation 
of this approach is that many solids do not have a sufficient number of polar groups available on the 
surface to allow the use of relatively simple compounds to impart stabilization or improve wetting. In 
these cases polymeric materials may be used to impart the stabilization. In the case of carbon blacks 
with high surface areas, as used in high color coatings applications, some formulations require nearly 
equal weights of polymeric material to sufficiently treat the surface. 

If the a cid^ase interaction between a surface and an adsorbant is weak, this interaction is easily 
overcome by a polar solvent. If the interacts strength can be increased, so will the stability of a 
surface/adsorbent complex. 

Carbon black typically has only very low levels of ionic functionality on its surface. If the level 
of ionic groups on the surface is increased, the number of potential binding sites on the surface should 
also increase. In this way the efficiency of a suitably charged adsorbent interaction with a carbon surface 
may be enhanced. 

SUMMARY OV TTTV INVENTION 
The present invention relates to a composition comprising an amphiphilic ion and a modified 
carbon product comprising carbon having attached at least one organic group. The modified carbon 



WO 97/47691 

PCT/US97/08355 

-2- 

produc. has a charge opposite to the amphiphilic ion. The present invention further relates to a 
suspension comprising the above composition and a carrier or a liquid vehicle. 

The present invention also relates to coatings and ink compositions comprising , he 
above-described composition. The carbon may be of the crystalline or amorphous type. Examples 
include, but are not limited to, graphite, carbon black, vitreous carbon, carbon fibers, and activated 
Charcoal or activated carbon. Finely divided forms of the above are preferred; also. ,t is possible to 
utilize mixtures of different carbons. 

DESCRIPTION OF TWE PREFFKRFn EMBODIMENTS 
The compositions of the present invent.on comprise an amphiphilic ion and a modified carbon 
product. The modified carbon product comprises carbon having attached at least one organic group. 
The modified carbon product has a charge opposite to the amphiphilic ion. 

In further detail, the amphiphilic ion is a molecule having a hydrophtlic polar "head" and a 
hydrophobic organic "tail." The amphiphilic ion of the present invention can be a cationic or anionic 
amphiphilic ion. 

Examples of cation.c amphiphilic ions include, but are 10 t limited to. ammonium ions that may 
be formed from adding acids to the following: a fatty amine, an ester of an aminoalcohol. an 
alkylamine. a polymer containing an amine functionality, an aniline and derivatives thereof, a fattv 
alcohol ester of ammo acid, a polyamine N-alkylated with a dialkyl succinate ester, a heterocyclic amme. 
a guanidine derived from a fatty amine, a guanidine derived from an alkylamine. a guanidine derived 
from an arylamine, an amidine derived from a fatty amine, an amidine derived from a fatty acid, an 
amidine derived from an alkylamine, or an amidine derived from an arylamine. 

More specific and preferred examples of cationic amphiphilic ions include, but are not limited 
to. ammonium ions that may be formed from adding acids to the following: an ester of an aminodiol. 
an ester of an aminotriol. n polyethyleneimine. a polyvinylpyridine. a polyvinylimidazole. mixed 
polymers containing at least one amino-fimctional monomer (including vinyl imidazole or vinyl pyridine), 
a fatty alcohol ester of aspartic acid, a fatty alcohol ester of glutamic acid, a pyridine derivative, an 
imidazole, or an imidazoline. Esters as used herein include diesters or triesters. The pKa of the 
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— , he Jmphiph „ ic io „ _ , ^ ^ anionic amph , pMlc 10 „ - 

r™. 

7 ,fatC - 2 SarC0SlnC ' ' -'^uccna,, an alcohoI etnoxy)a[c 

"hoxylate sulfonate an alkvl nh„ k a ' C ° ho1 

•Ikyl Phosphate, an a, k ylethoxylated phosphate, an «hoxyI^ d alkvbh , 

^Ifate, a fatty carboxvlarc , „ a'Mphenol 

a ncmoleic acid »ir * ~ • ■ ■ ld sait - 

P „n, w homo . or copolym „ s o , actyli£ ^ meih ^ ^ of ^ 

used , n the compositions of the present invention. 



TABLE 1 
COMPOUND LISTING 




Stearylamine 
Dodecylamine 
Dimethyldodecylaminc 
Dioctylamme 



Fatty ^min.. and p^ w ^, |vrT 



Soyaalkylaminc 
Oleylamine 
R'cinoJamine 
Dimethylolcylaminc 
N-Olcyldiaminopropane 
N-Tallow dipropylcnctriamii 



nM 



Stcaryl guanidinc 
Oleyl guanidine 
Ditolylguanidine 
Aerosol C-61 



Cocaalicylamme 
Dimethylcocaaikylamine 
Ethomeen7 S/I2 
Norfox fM-38 
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20 



25 



30 



35 



40 



45 



50 




^imynstyl glutamate 
Dioieyl glutamate 
Di-(PEG350 monomethyl ether) glutamate 
Di-(PEG750 monomeihyl ether) glutamate 
Dimyrisryl aspartate 

Di-(bis(2 , -methoxyethyi)capramid-6-yl) 
glutamate 

Di(2 , -ethylhexyIcapr3mid-6-yl) glutamate 
D'^'-methoxyethylcapram jd^-yl) glutamate 
Kvriding fWivW 



Aniline 
4-Dodecylaniline 



Uuatcr 




I nmethylsoyaalkylammonium Chloride ' 

Trimethylcetylammonium Chloride 
Trimethyldodecylammonium Chloride 
NDodecylpyridinium Chloride 
Tetraphenylphosphonium Chloride 
Incrosoft CFI-75 
Incrosoft O-90. 
Ethoquad 0/12 




Polvmenr" 



->iethanolamme Dioleate - 
Diethanolamine Dimyrisate 
N-Methyldiethanolamine Dioleate 
N-Methyldiethanolamine Dimyristate 
2-Amino-2-methyl-I,3- pr0 panediol dioleate 
2-Ammo-2-methyl-l,3-propanedioI dimyristate 
Tns-(hydroxymethyl)-aminomethane trioleate 
Tri S .(hydroxymethyl). am inomethane trimyristate 



Copolymers or 
Dimethylaminoethyl methacrylate and 
methyl methacrylate 

Poly(propyleneglyco0bis(2-aminop ropylether) 



Polyethyleneimine 
Polyvinylpyridine 

Polyvinylimidazole 



Jodecylbenzene sulfonic acid, r>la sail" 
Dodecylsulfate, Na Salt 

Ricinoleic Acid, Na Salt 
Aerosol OT 



55 



Marlowet 4540 
Sodium laureth sulfate 
Myristic Acid Na salt 
Sodium Oleate 
Oleyl sarcosine 
Avanel S-150 
Adinol OT16 



an acid 
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neutralize about 75% or more of the charged groups on the carbon surface. Peculation mav 
or may not occur during neuiralization. 

Generally, the above-.dentified amphiphilic compounds are commercially available or 
can be routinely made by one of ordinary skill in the art. 

Regarding the second component of the compositions of the present invention, the 
carbon may be of the crystalline or amorphous type. Examples include, but are not limited 
to, graphite, carbon black, carbon fibers, vitreous carbon, activated charcoal, activated carbon, 
and mixtures thereof. Finely divided forms of the above are preferred; also, it is possible to 
utilize mixtures of different carbons. The modified carbon products may be preferably 
prepared by reacting carbon with a diazonium salt in a liquid reaction medium to attach at 
least one organic group to the surface of the carbon. The diazonium salt may contain the 
organic group to be attached to the carbon. A diazonium salt is an organic compound having 
one or more diazonium groups. Preferred reaction media include water, any medium 
containing water, and any medium containing alcohol. Water is the most preferred medium. 
Examples of modified carbon products, wherein the carbon is carbon black, and various 
preferable methods for their preparation are described in U.S. patent application serial no. 
08/356,660 entitled "Reaction of Carbon Black with Diazonium Salts, Resultant Carbon Black 
Product, and Their Uses," filed December 15, 1994 and its continuation-in-part application, 
U.S. patent application serial no. 08/572,525, filed December 14, 1995, both of which are 
incorporated herein by reference. Examples of modified carbon products, wherein the carbon 
is not carbon black, and various preferable methods for their preparation are desenbed in U.S. 
Patent No. 5,554,739 entitled "Reaction of Carbon Materials With Diazonium Salts and 
Resultant Carbon Products," also incorporated herein by reference. 

In the preferred preparation of the above modified carbon products, the diazonium salt 
need only be sufficiently stable to allow reaction with the carbon. Thus, that reaction can be 
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*com P os„,o„. so™ decomposition pr0CCSSK may compe , e mi] _ t||f _ tion ^ J 

_ - ,„e rm may bt ca „ ied ou , u e|eva[ed terapcratures ^ 

■ — -to ™y be suscept.bie l0 dccompM „, on . E|evaied , emperMres 

— ve its h md „„g during llle pr0CKS . Hqww d5vatcd Kmperatures ^ ^ 
•« »f *. ^n.um sai, due „ 0lh „ decompos ,„ on procnses ^ djazonium ^ 

by-products or unanached salts. 

lb. preferred process of preparation. carbo „ ^ ^ be ^ ^ _ 

amount of water forcarbon black pe| ,„ formaUM , f dK[rei £arbon pei|eij ^ ^ 

formed u,i,i 2 i„g . ^ pelIefelns ^ ^ ^ ^ ^ ^ 

«* *. ionium sa, In addi[i0 „, whe „ mod , M MrbOT produca ^^^^ ^ ^ 
*an carbon b,ac k „ used in JS , inkSi , he c>rbon shM|d prcferawy ^ groun(j (o ^ ^ 
P-* before rcacti0 „ ^ , hc diazooium ja]i ^ pr£fOT5d ^ m ^ 
unwanted precipitation in the inlts and coatings. 

Reading the organic group attached to the carbon. the organic group pre fe rably 

« >«« one ionic g r o„ p , a , leas , one , oni2ab , e ^ ^ a ^ ^ ^ ^ ^ ^ 

■onrable group Preferably, the aromatic group or the C -C alkvl ™„„ • ,.• , 

6 h^i mc aijcyl group is directly attached 

to the carbon. 

A preferred se, of orgamc groups which may be anached to the coon are organ.c 
8-ps subst,tu,ed with an ionic or an ion 12 ab,e group as a fcnetiona, group. A „ ionizable 
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group is one which is capable of forming an ionic group in the medium of use. The ionic 
group may be an anionic group or a cationic group and the ionizable group may form an amor, 
or a cation. 

lonizable functional groups forming anions include, for example, acidic groups or salts 
of acidic groups. The organic groups, therefore, include groups derived from organic acids. 
Preferably, when it contains an ionizable group forming an anion, such an organic group has 
a) an aromatic group or a C,-C l2 alky! group and b) at least one acidic group having a pKa 
of less than 1 1, or at least one salt of an acidic group having a pKa of less than 1 1, or a 
mixture of at least one acidic group having a P Ka of less than 1 1 and at least one salt of an 
acidic group having a pKa of less than 1 1 . The pKa of the acidic group refers to the P Ka of 
the organic group as a whole, not just the acidic substituent. More preferably, the pKa is less 
than 10 and most preferably less than 9. Preferably, the aromatic group or the alky! group of 
the organic group is directly attached to the carbon. The aromatic group may be further 
substituted or unsubstituted, for example, with alky I groups. The C,-C 12 alkyl group may be 
branched or .unbranched and is preferably ethyl. More preferably, the organic group is a 
phenyl or a naphthyl group and the acidic group is a sulfonic acid group, a sulfinic acid group, 
a phosphonic acid group, or a carboxylic acid group. Examples include -COOH, -S0 3 H and 
•PO.Hj, -SO : NH lt -S0 2 NHCOR, and their salts, for example -COONa, -COOK, -COO NR/, 
-S 0j Na, -HP0 3 Na, -SO/NR/. and P 0) Na 2 , where R is an alkyl or phenyl group. Particularly 
preferred ionizable substituents are -COOH and -S0 3 H and their sodium and potassium salts. 

Most preferably, the organic group is a substituted or unsubstituted sulfophenyl group 
or a salt thereof; a substituted or unsubstituted (polysulfo)phenyl group or a salt thereof; a 
substituted or unsubstituted sulfonaphthyl group or a salt thereof; or a substituted or 
unsubstituted (polysulfo)na P hthyl group or a salt thereof. A preferred substituted sulfophenyl 
group is hydroxysulfophenyl group or a salt thereof. 



15 



20 
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Specific or e a„ic groups having ^ ^ ^ ^ ^ ^ 

su.fopl.eny,, 4.hvdr„xv-3- S ulf„p|,e„ v |, and 2- s „lfo«hyl. 

Amine, represen, „ ampl „ oflo „ izab , c ^ ^ ^ ^ 

- b e cached „ [hE !ame Mgamc groups ^ diKus:ed above fa ^ ^ ^ ^ 

' ^ a„,o„s. For e xampl5 , ami „„ may b= proMMi5d ^ form jmmonjum g[oups ^ ^ 
med.a. Prefera bl y, an organic gmup havjng ^ amine sijbsiiMnt hM ^ ^ ^ ^ ^ 
Quaternary a ramonlum groups ^ ^ ^ ^^.^ ^ ^ ^ > ^ 
™P~* e*am P ,es 0 f caljonic groups a „ d cm fce mm k ^ ^ ^ 

co,a,„s an aromanc group such as a pheny, or a „ap„ Ihyl groUp and . 
« • ,u.,em„y pr ,spr,o„, U m group . ^ aromaiic ^ . ^ ^ ^ ^ ^ 
-non. Qu a,e ral2 ed cyCic amines, md , ualemized „ oma , ic ^ ^ ^ ^ ^ ^ ^ 
g ro up . T„„s, N-s Ub s,i, utt d „y ridinium compou „ dSt such „ N . melhy| . pyndy|i ^ be 
— - *. re g a,d. Exampies of 0 r B a„ic groups ^ ^ ^ ^ ^ ^ ? 

CH.NCCH,)-. C.H.KCH,-. C.H < COCH lN( CH l) • C.H.COCH )( NC,H,r. 3-C,H.N (C „ ir and 
C,H.CH,N(CH,),-. 

An adv. mag e 0 f ,„ e modlficd carbo „ ^ ^ ^ ^ ^ ^ 

-reased wa.er d,sper s , b i„,y re ,a [ive ,„ , e corrKpMdi „ e ^ ^ ^ _ 

Wi» of ,„e modified car b o„ pr„d U c,s leases * *e „ uraber oforgamc gro „ ps 
«— - .he c.roor, „av ir , g _ ^ group „ , h , number ^ ^ ^ anachsd 

•° . 6 ,ve„ or g „ ic group . Thus, i„creas ing , h e „ umbcr of 10r . 1Z a ble groups ^ ^ 

^ ca rb0 „ pr0 d UCI s sho u ,d increase ,heir warer d.spers^iiiry and perm, con.ro, of ,„e 
«~ disp.rsi.i,^ ,o a des,red ieve,. „ can b e „o K d ,„a, , h e wa,er d, sp ersi bl ,i,y 0 f modified 
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carbon products comamin8 a „ am|ne aj [hj oreMic sroup attadi;d ^ ^ ^ ^ 

increased by acidifying the a q ueous vehicle. 

When w„„ d , spcrs , ble modi(isd carbon products prepared> . ^ ^ ^ 

or s,u„y may bf used „ , s or d „ ulcd pnor , o „ se AlKma , vt| ^ modifirf ^ 

products may he dr.ed by techntoues used for conventual carbon blacks. These technics 
■nclude. bu, are „„, limlttd , 0 , dry ,„ g ,„ ov5ns anJ roMry ki|nj 0vsrdryin8> ^ ^ 

-use a ,oss in ,he degree of wafer dispersibility. „„ event „, at the modifled carbon 

carhon products may he dispersed using conventionally known IecWques such „ mnI|n| ^ 
Snnding. For purposes of „, c present invention, the modified carbon product has a charge 
The charge preferably ,s created by the organic group attached to the carbon. As cxp ,a lned 
-Her, if the modtfied carbon product is anionic, then the amphiphiiic compound wi„ be 
cationic. Simifarly. if the modified carhon product is =at,o„ic. then the amphiph.lie compound 
will be anionic. 

Preferably, an aryl group o, a C r C„ alky! group is attached directly to the carbon 
matenai to form ,„ e modified carhon product and the aryl group further contatns at ,eas, one 
ionic or ton^bfe group. Examples of preferred groups forming ani o„,c carbo „ ^ bu , 
are no, limited to, -SO.H, -COOH, -PO.H, . B( OH,„ -„SO,H, -OPO.H,. a „d salts thereof 
Father espies of groups forcing canonic carbon products include C.H.NC,H,-, 
3-(l-me,hylpyr,dinium), and C.H,N(CH,y groups attached to the carbon material. 

If the composition of the present invention is sufficiently hydrophobic, the addition of 
*■ ."Phtphthc ion to an a q ueous disperse of the carbon having ionic groups results in 
Peculation of the carbon. This materia, can then easily be isolated by such means as 
nitration. „ has been found tha, some of these rypes of compositions may then be easily 
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dispersed into organic solvents such as *y lene . heptane, methylamy. ketone, butyl acetate 
benzy, alcoho,. butane., methane chloride, acetone, and the , ike . In some cases, the carbon 
product of the present invention may be extracted into organic solvents. 

A preferred way to prepare the compositions of the present invention includes taking 
an aqueous disperse of the modified carbon product and combining it with the am phiphilic 
ion. For instance, an aqueous dispersion of an anionically functional^ carbon black can be 
combined with an am.ne containing compound and one or more equivalents of an acid; or can 
be combined with a quaternary ammonium salt; or can be combined with an amine containing 
polymer and one or more equivalents of an acid. The resu.ttng mixture which forms the 
compositions of the present inventton can then be isolated (e.g.. filtration or evaporation). 

Alternatively, an aqueous dispersion of the modified carbon product, as its free acid, 
may be combined with an amine containing amphiphile In this way the modified carbon 
product protonates the amine, thus forming ions from each of the two components. The 
complimentary case may be useful for a modified carbon product bearing a free base with an 
acidic amphiphilic compound. 

A modified carbon product having attached anionic groups may be added to a 
continuously operating pin mixer along with a cationic amphiphilic ion in an aqueous solution. 
This allows for mixmg of the materials. This process forms the compos.tion of the present 
invention. The resultant material may be dried or used directly. 

The compositions of the present invention can form a suspension with a suitable 
carrier or liquid vehicle. Such carriers and liquid vehicles are known to those skilled in the 
art. 

The compositions and suspensions of the present invention can be incorporated into 
various formulations such as inks, coatings, and ink jet inks, whether these formulations are 
aqueous or nonaqueous. Generally, the amount of the composition to be used in the inks. 
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i* * infa, and p toic s wo ulli be abou , , he same as used wh „ ^ 

black is the pigment. 

As stated earlier. „ ie composition, of the present invention are useful in non-aqueous 
ink formulanons. Thus, the invention provides an improved ink composition containing a 
solvent and a composition of the present invention. Other known ink additives may be 
incorporated into the ink formu.atio. It is also within the bounds of the present invention to 
use an ink formulation containing a mixture of unmodified carbon with the compositions of 
the present invention. 

In general, an ink includes a colorant or pigment and solvents to adjust viscosity and 
drying. An ink may optionally further include a vehicle or varnish which functions as a 
carrier during printing and/or additives to improve portability, drying, and the like. For a 
general discussion on the properties, preparation and uses of inks, see The Prin t in S Manual 
5th Ed., R.H. Leach, et al, Eds. (Chapman & Hall, 1993). 

The compositions of the present invention can be incorporated into an ink formulation 
using standard techniques either as a predispers.on or as a solid. Use of the compositions of 
the present invention may provide a significant advantage and cost savings by reducing the 
v-osity of the formulation. This may also allow higher .oading of carbon product ,n a 
formulation. The milling time may be reduced as well. The compositions of the present 
invention may also provide improved jetness, blue tone, and gloss. 

The compositions of the present invention may also be used in non-aqueous coating 
compositions such as paints or finishes. Thus, an embodiment of the present invention is a 
coating composition containing a suitable solvent and the composition of the present invention. 
Other conventional coattng additives may be incorporated into the non-aqueous coating 
compositions such as resins. 
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Non-aqueous coating formulations vary widely depending on the conditions .md 
requirements of final use. In general, coating systems contain up to 30% by we.ght carbon. 
The resin content can vary widely up to nearly 100%. Examples include acrylic, alkyd. 
urcthane, epoxy, cellulosics, and the like. Solvent content may vary between 0 and 80%. 
Examples include aromatic hydrocarbons, aliphatic hydrocarbons, alcohols, polyalcohols, 
ketones, esters, and the like. Two other general classes of additives are fillers and modifiers. 
Examples of fillers are other coloring pigments, clays, talcs, silicas, and carbonates. Fillers 
can be added up to 60% depending on final use requirements. Examples of modifiers are flow 
and leveling aids and biocides generally added at less than 5%. The compositions of the 
present invention can be incorporated into a non-aqueous coating composition using standard 
techniques either as a predispersion or as a solid. 

Examples of non-aqueous media for the incorporation of compositions containing the 
modified carbon products of the present invention include, but are not limited to, 
melamine-acrylic resins, melamine-alkyd resins, urethane-hardened alkyd resins, 
urcthane-hardened acrylic resins and the like. The compositions of the present invention may 
also be used in aqueous emulsion paints. In these types of paints, there is a non-aqueous 
portion containing the pigment wherein the non-aqueous portion is then dispersed in the 
aqueous paint. Accordingly, the compositions of the present invention can be used as part of 
the non-aqueous portions which is then dispersed into the aqueous emulsion paints. 

The compositions of the present invention arc also useful in aqueous ink and coating 
formulations. Aqueous includes mixtures of water and other water-miscible or -dispersible 
substances such as alcohol. Thus, the invention provides an aqueous ink composition 
comprising water and a composition according to the invention. Other known aqueous ink 
additives may be incorporated into the aqueous ink formulation. As stated previously, an ink 
may consist of four basic components described above. Various aqueous ink compositions are 
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also disclosed, for example, in United States Patent No 5 . 2.833,736; 3,607,813; 4,104,833 
4,308,061; 4,770.706; and 5,026,755, all incorporated herein by reference. 

The composition of the present invention, either as a predispersion or as a solid, can 
be incorporated into an aqueous ink formulation using standard techniques. 

Flexographic inks represent a group of aqueous ink compositions. Flexographic inks 
generally include a colorant, a binder, and a solvent. The composition of the invention may 
be useful as flexographic ink colorants. The composition of the invention can be used ,n 
aqueous news inks. For example, an aqueous news ink composition may comprise water, the 
compositions of the invention, a resin and conventional additives such as antifoam additives 
or a surfactant. 

The compositions of this invention may also be used in aqueous coating compositions 
such as paints or finishes. Thus, an embodiment of the invention is an improved aqueous 
coating composition comprising water, resin and a composition according to the invention. 
Other known aqueous coating additives may be incorporated the aqueous coating composition. 
See, for example, McGraw-Hill Encyclopedia of Science & Technology, 5th Ed. (McGraw- 
Hill, 1982), incorporated herein by reference. £ee also United States Patent Nos. 5,051,464, 
5,319,044, 5,204,404, 5,051,464, 4,692,481, 5,356,973, 5,314,945, 5,266,406, and 5,266,361, 
all incorporated herein by reference. 

The compositions of the invention, either as a predispersion or as a solid, can be 
incorporated into an aqueous coating composition using standard techniques. 

An ink or coating may be used for a variety of uses. Preferably, in aqueous inks and 
coatings of the present invention, the compositions of the present invention are present in an 
amount of less than or equal to 20% by weight of the ink or coating. It is also within the 
bounds of the present invention to use an aqueous or non-aqueous ink or coating formulation 
containing a mixture of unmodified carbon with the compositions of the present invention. 
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Common -dditivcs such as those discussed below may be added to the dispersion to f un , ler 
improve the properties of the aqueous ink or coating. 

Also, the compositions of the present invention can be used in ink jet inks where the 
ink formulation may be based on solvents, water, or an aqueous emulston. 

Formation of a non-aqueous or aqueous emulsion ink jet ink containing a suitable 
vehicle and stably dispersed composition of the present invention as pigment can be performed 
with a minimum of components and processing steps when the above carbon products are 
utilized. Such an ink may be used in ink jet printers which are known in the art. Preferably, 
in ink jet inks of the present invention, the compositions of the present invention are present 
in an amount of less than or equal to 20% by weight of the ink jet ink. It is also within the 
bounds of the present invention to use an ink jet ink formulation containing a mixture of 
unmodified carbon with die compositions of the present invention. Additives and/or binders 
known to those skilled in the art may be added to the dispersion to further improve the ' 
properties of the ink jet ink. 

Additionally, the ink jet inks may incorporate some dye to modify color balance and 
adjust optical density. Appropriate dyes would be known to those skilled in the art. 

Additionally, in preparing ink jet inks utilizing the composition of the present 
invention, sequential filtration of the inks through filters of descending size may be used to 
obtain a more desirable final product. For instance, filtenng first with a 3.0 micron filter and 
then filtenng with a 1.0 micron filter, and so on, as desired. In addition, the size of the 
modified carbon product in the ink jet inks is preferably no larger than about 2 microns. More 
preferably, the size of the composition of the present invention is one micron or less. 

The following examples are intended to illustrate, not limit, the claimed invention. 

BET Nitrogen surface areas were obtained usmg ASTM D-4820. CTAB area 
measurements were obtained using ASTM D-3760. DBPA data were obtained using ASTM 
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M4'«. Optic, properties of ,„ e ink and ^ fi|[m ^ ^ ^ 

space "c; opt.ea, dens.ty „ measured with . MacBeth RB vl8 dens.tomete, s , osj 

"as measured lvlth a BYK Gartner model 4527 glossmeter. 

The „i, ro8 e„ and externa, surface arM (t . a „ a) wa$ fe ^ ^ ^ 

pre P a,,„o„ a,d measurement procedurt ASTM ^ ^ ^ 

•he nitrogen adsorpt.on isotherm is M „ ded „ p to 0.55 relative preKure The ^ ^ 
- 'he pressure m div.ded by the salura , ion pressure ^ ^ prKsure ^ ^ ^ ^ 

condenses,. The adsorption „yer thi^s (t in angstroms) . ^ ^ ^ ^ 

t = 0.88(P/Po) 3 + 6.45(P/P 0 ) + 2.98. 
The volume (v) of nitrogen adsorbed was then p, ot ted agamst t, and a straight line was 
then fitted through the data pents for t va.ues between 3.9 and 6.2 angstroms. The t-area was 
then obtained from the slope of this line as follows: 

t-area, m : /g = 15.47 x slope. 
Sulfur contents „, the ca rbon black produc( wre dcttm . ned by Mmbustjon ^ 
after Soxhle, washing „f each ^ Tht mmo| ^ ^ ^ ^ 
difference from the assay of the untreated carbon black. 
Example I ■ Prcnaraiinn „r pjmvrisrv| r.l,.. nn r . 

This procedure was adapted from that published by P. Bemdt. et al.. J A „ er Chem 
>99S, , ,7, 95,5. A mixture of myristyl alcohol (21.43 g), L-glutamic Acid (7.36 g) and 
Hfc "* k "' d mMOhydra ' 5 ( '° " «> " «"«» CM -L) was refluxed under nitrogen 

amount of water (2.S 6) was coliected, the beating was s,o PP ed m d the toluene removed ,„ 
vacuo on , rotary evaporator. The product soltdified to an off-white mass (38.13 g). 
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™s materia, was recrystallized from acetone „ 00mL) , 0 ^ ^ ^ ^ 
glutamate as its p-to,uenesulfona,e sal, (77% ov „ al , yidd) 

EaMeJL Prepay n p, OTinr , mg , hgU , ^ rn-j: _, 

A mtxture of ^mino-^ethyLU-propanediol (5 . 2fi ^ ^ ^ ^ ^ ^ 
p-.o,ue„esu,fonic a=,d mononydrate <„. 0 „ in ,o, U e„e < 75 mL) was rcfluxed ^ 
Water was separated from , he dtsttllate in . BamtI ^ _ ^ ^ 
amount of water (3 . 3 g) was ^ ^ ^ ^ ^ ^ ^ ^ ^ 

„„ a rotary evaporator. The product was a .hick yellow oil. 

This materia, was convened tt „, e ftee oase by ^ 

("o mi, and washin6 W1I „ , M Na0H ^ q x 7j ^ to ^ 

(3 x 75 mL) . NaC , ^ (J x jq ^ ^ ^ ^ ^ ^ 

Altered, and evaporaled ,o afford a pale yellow oil (88%). 
Example i: Prm,,,,;™ o f ninifvi ~ r i..,. 

A mixture of male.c anhydrtde (88.25 g ). „,ey, alcohol (483.28 s ). p-to,ue„esu,fo„,c 
-id monohydrate (8 . 56 A and wlusne (65Q ^ refluMd ^ ^ ^ 

*P-,ed from ,„e disttllate ,„ a Barret, dis,il,i„ e rece.ver. w*e„ ,he theorcca, amount „f 
w=«r („ g) was collected, the hearing was sropped and the toluene removed ,„ vaco m . 
rotary evaporator. The product was , brown oi, (532 „ and was used in Example 4 without 
further purification. 

E xample 4- fnnration „f N . fnioW , llc . invn n,^ ,.^..,^ . 

N-<3-Arn.nopropyl).l,3.propa„e dtamine (,9.68 8 , w dissolved in isopropl „ o| 
(150 mL, in a 3-necked ,-Iiter round bottomed flask equipped with , water-cooled condenser, 
magnetic stirrer and adduion funnel. A solution of dioeyi maleate (92.55 g . Exm , plc 3) in 
-propane, (150 mL, was charged to the addition funne,. The dtamine so.ution was heated 
» ««« and the dioley, maleate solution was added over 7 hours. A^lysis of the teacon 
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mixture by thin layer chromatography (silica gel plate 7:3 ethanol/ethyl acetate with 1% 
NH 4 OH) showed complete consumption of starting materials. The solvent was removed in 
vacuo on a rotary evaporator to afford the product as an orange oil (1 13 g). 
Example 5: Preparation of N.N-Bisr2'.me t hoxvethvlV^.| 1v droxvhex a n a miH P 

A mixture of Bis(2-methoxyethyl)amine (11.85 g) and toluene (100 mL) was warmed 
to 65"C under nitrogen. A solution of epsilon-Caprolactone (9.23 g) in toluene (35 mL) was 
added over several minutes. The mixture was stirred at this temperature until all the 
caprolactone was consumed, as determined by thin layer chromatography (silica gel plate), 4:1 
ethanol/NH«OH). After 20 hours, an additional portion of bis(2-methoxyethyl)amine (3.1 g ) 
was added and heating continued. After about 36 hours, all caprolactone had been consumed. 
The solvent was removed in vacuo on a rotary evaporator to afford the product as an oil 
(21-7 g). 

The product was purified by passing a solution of the crude product in 90% ethanol 
(135 mL) through a bed of DOWEX 50WX4-200 ion exchange resin. The resin was eluted 
with an additional portion of ethanol (100 mL). The combined eluates were concentrated in 
vacuo to afford the desired product as a yellow oil (59% overall yield). 

DOWEX is a trademark of the Dow Chemical Co., Midland, MI. 
Example 6: Preparation of DirN.N.Bi s r?-.mP thoxveth v IVr a nramid-6-vnnint ama t. 

A mixture of N,N-Bis(2'-methoxyethyI)-6-hydroxyhexanamide (10.0 g, Example 5), 
L-glutamic Acid (2.97 g) and p-toluenesulfonic acid monohydrate (4.03 g) in toluene (30 mL) 
was refluxed under nitrogen. Water was separated from the distillate in a Barren distilling 
receiver. When the theoretical amount of water (1.1 g) was collected, the heating was stopped 
and the toluene removed in vacuo on a rotary evaporator. The product was obtained as its 
p-toluenesulfonate salt as a brown oil (15.51 g). 
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Eiamp'e 7: Preparation of 1 r 1rb on RhH, P^,, w ij s , nr , p, n P(t „„,. w 

Ail eight inch diameter pin pelletizer was charged with 400 g of a carbon black with 
a nitrogen surface area of 58 mVg and a DBPA of 46 m,/,00 g and 32 g sulfanilic acid. The 
Pdletizer was run at ,50 rpm for , minute. Deiontzed water (,32 mL) and sodium nunte 
(12.75 g) were added and the peptizer was run for 2 minutes at 250 rpm. The pelletizer was 
stopped and the shaft and pins were scraped off, then the: peptizer was run at 1 ,00 rpm for 
an additional 2 mmutes. The 4-sulfobenzenediazomum hydroxide inner salt was generated /„ 
si«<, and it reacted with the carbon black. The product was discharged from the peptizer and 
dried in an oven at 70-,00'C. The product had attached p-C 6 H,S0 3 Na groups. Ana,y Sls of 
a Soxhlet extracted sample for sulfur content indicated that this product had 0.162 mequiv/g 
attached sulfonate groups. 

Example 8: Preparation 0 f a Carhnn Black PrnHnrr 

This procedure describes the preparation of a carbon black product under continuous 
operating conditions. ,00 parts per hour of a carbon black having a CTAB surface area of 
350 mVg and a DBPA of 120 mL/100 g was charged to a continuously operating pin mixer 
with 25 pans per hour of sulfanilic acid and 10 parts per nour of sodium nitrite M an aqueous 
solution. The resultant material v.as dried to give a carbon black product having attached 
p-C 6 H 4 S0 3 Na groups. Analysis of a Soxhlet extracted sample for sulfur content indicated that 
the product had 0.95 mequiv/g attached sulfonate groups. 
Example 9- Preparation of N-f4-a m innnh^n Y l) P vridininm n,W 

Silver nitrite (25.4 g) was added to a solution of 34.1 g of 
H-(4-aminopheny:)pyridinium chloride in 150 mL of methanol and the mixture was heated at 
reflux for one hour and allowed to cool to room temperature. The mixture was filtered and 
the methanol was removed under vacuum to give N-(4-amino P henyl)pyridinium nitrite. 
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Example in- Pr. r ,„ ri on nf a rarhnn B|ae|f Prodvrt 

In pin mixer. 35.8 g of M-(4-aminophenyl)pyridinium nitrite and 300 g of a carbon 
black with a CTAB surface area of 108 nr/g and a DBPA of 116 mL/100 g were m.xed. 
While mixing. 200 g of water, a solunon of .4.7 g of concentrated nitric acid in 50 g of water. 
«d 50 g of water were added sequentially. Mixing was continued for an additional 
3.5 minutes. The resu.tant material was a mixture of a carbon black product hav.ng attached 
C 4 H,N(C 5 H 3 r groups and water containing 53.3°/, solids. A sample of this material that had 
been dried and subjected to Soxhlet extraction with ethane, overnight contained 0.91% 
nitrogen, compared to 0.01% nitrogen for the untreated carbon. Therefore, the dned product 
had 0.32 mmol/g of attached C 6 H 4 N(C 5 H 5 )'NCy groups. 

A dispersion (50 g) having 5 g solids was prepared by mixing 9.38 g of the undned 
material with water. Sodium bis(2-ethylh C xyl) sulfosuccinate (1.22 g) was added. 
2-Heptanone (450 mL) ar,d water (400 g) were added, and the mixture was shaken. Sodium 
ch,oride was added to break the emulsion, and the aqueous layer was removed in a separatory 
rWl. The aqueous layer was substantially free of carbon black. The carbon black product 
in the heptanone layer had a UPA mean particle diameter of 0.15, The heptanone .ayer was 
filtered through a 325 mesh screen, and the material on the screen was washed with additiona. 
heptanone until the washings were colorless. The screen was dried and the residue on it 
corresponded to 1.5% of the total carbon black product used. 

Mean particle diameters and the maximum particle diameters were measured usine a 
MICROTRAC Ultrafine Particle Analyzer from Leeds & Northrup Co., S, Petersburg. FL. 
The f 0 l, owing conditions wcre ^ ^ 

density = ,.86 gW; with 2-heptanone as the dispersing liquid. (MICROTRAC is a registered 
trademark of Leeds & Northrup Co.). 
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The carbo „ black produc , of £ _ pic ? comam]o8 ^ ^ w ^ ^ 

p™*™ or E „ mple , comainm8 MJ mequjy S0j7s ^ s dispnsed ^ 

A*. , bout 5 minuKS , , he dbpersion sxamined ^ ^ ^ ^ 

were ,,„„ , ested for iolven , fcy ^ ^ _ ^ ^ ^ ^ ^ ^ ^ 

organic sol v CTt and daoolzcd watcr , .„ d ^ ^ ^ ^ ^ ^ ^ ^ 
tabic. Conditions not tested are marked with 




a Used a carbon black product from Example 7. 
b Used a carbon black product from Example 8 
Indicates that the carbon 



was wealdy flocculated in the solvent phase. 
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£^!UIUaaaaMon/Solv CTI Pisnmion of r„K„- p, f , , 

A carbon black product from Examp , e , „ funcIiona|i2ed ^ „ „ 

ammonium groups WM dlsper „ d ,„ apprMimatdy |o ^ ^ dejonij5d ^ ^ ^ ^ 

one m„,ar tqulvaleM of , he £ompound jhoM |n fe iabie ^ | ^ ^ ^ 

added ,„ the d.spersion „„„ sllmng ^ s|]akmg Aftn about 5 mmaes ^ 

exam.ned for evlden „ of floccu|ation Those ^^^^ ^ ^ ^ ^ 

denized water, and ,„„ sllakmg vigorous , y Rku|is mdjcated ^ ^ 



Amphiphilic Compound 




• Indicte, ,he carbon was weakly flocculated in fc. solven , phrase 
L ample IV Proration of „n Amphophilic Sal, of, p,,^ p, ,„ , 

A dispersion of ,he carbon biack product of Example 7 (250 e , was made in dcioni2ed 
water (2250 m L). To ,h,s well stirred dispersion was added , soiurion of oleviamine (18 7 „ 
» «* acd (250 mL>. The mixture immediately became th.ck and frothy. Aft „ ,., hours 
*e produc, was checked for flotation and solven, dispersibi.ity as described in Exa^pie , , 
The biack was d.spersed in ,he solvent (bu, yl acetate, i„ diMtmg . comp|sK ^ 
slurry w as nitered on . Boeder funne, and washed wi,h 50°/. etna™, a„ d deionized water. 
The product w as dried ,o constant weigh, in an oven a, 35-45X. 
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OLher Amphinhilic S a lr« nfr^ n nhr| 



The procedure of Example 13 was followed 
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Producrq 



table below: 



using the amount of reagents shown in the 




* Armeen SD is a soyalkylamine from Akzo Chemical 



s Inc., Chicago, IL. 

£ ™^Jill^lklLProd„c,, with >„„ Wr „.,„ „ ^ 

The ^„„ black producK of Exampkj , 3 ^ w _ evaiuaKd ^ s ^ ^ 

an untreated standard, a carbon black vuiih . r 

black w,th a surface area of 58 mVg and a DBPA of 

46 mL/100 g. 

1* Con black sampi=s w „ e 8round in a b|end=r w breafc ^ ^ ^ 

■5 g of U,. c„ b o„ black wi.h 35 , „ f *. grj „ d mastcrbaKh ^ ^ for ^ ^ 
Ma* product! of Examp|e |3 ^ , 4f _ w5jght compensMed fM ^ ^ 

WW - *, c arb o„ „6, and IM g . „ sp:cllvdy) ^ masterba[ch ^ ^ 9 
LV-3427XL (hema grinding vch ,,, e , UwI „ ^ ^ ^ f ^ 
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70T. Samples were let down by mixing with an equal amount of grind masterbatch and then 
•PPIM .0 . NIPKI production gri „do me «e, 0-2 for e va, U a,i„„ of C nnd. The !1Mjllrds 

were typically passed four times through the mill. Additional passes were made if the gnnd 
gauge reading was above 20 microns. The finished ink was produced by mixing the milled 
material with an equal weight of letdown masterbatch (3 parts LV3427XL; 12 parts LV6025 
(heatset gel vehicle, Lawter International); 5 parts MAGIESOL 47 oil) and passing one time 
through the three roll mill. 

MAGIESOL is a registered trademark for oils available from Magie Brothers, Franklin 
Park, IL. 

Fineness of grind data and viscosity measurements of the resulting inks are shown in 
the table below. The values in the grind ^ tabie are jn mjcrons as ^ ^ ^ ^ 

gauge and indicate the level where 10 scratches/5 scratches/5 defect grains are detected on the 
gauge. Steel bar Laray viscosity was measured according to ASTM method D4040-91 at 25'C 
using a TMI 95-15-00 Laray viscometer (Testing Machines, Inc.). 

Carbon Prod uce from Example U || Standard 

Grind Qaug e 




I mill pass 
2 mill passes 



22/9/50+ 



0/0/32 
0/0/21 



Hangback 



0/0/22 



0/0/26 



0/0/19 



0/0/22 



0/0/22 



3 mill passes 



0/0/20 



0/0/16 



0/0/18 






viscosity (poise at 2500 s-l) 


62.7 


48 4 


51.0 


50.9 


Yield value (dyne/cm at 2.5 s-l) 


654 


355 


350 


354 



This sample was premixed with the grind vehicle in a Dispermat CV (Getzman GmbH, 
Germany) at 11,000 rpm for 30 minutes. 
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Amphophilic treated carbon black products demonstrate significantly enhanced 
dispersion rates over that of an unmodified standard. Laray viscosity measurements showed 
decreased viscosity and yield values for these samples. 

Optical properties for inks made from the carbon black products 13 and 14f and the 
standard carbon black were determined from prints made using an RNA-52 pnntability tester 
(Research Nonh America, Inc.) and are shown in the table below. Values for 1.0 and 2.0 
micron film thicknesses were calculated from linear regression of the data from the prints 
made over a range of film thicknesses. A Hunter Lab Scan 6000 (10 degree D65 CIE LAB 
color space instrument manufactured by Hunter Assocs., Fairfax, VA) was used to measure 
IA a*. and b* values. Optical density was measured with a MacBeth RD918 densitometer. 
Gloss was measured with a BYK Gardner model 4527 glossmeter. 
Data fpr a 1 micron fl m thickness 



| Example # 


Optical | 
Density n i* 


a* 


b* 


Gloss 
(60') 


Standard 


1.32 


26.48 


1.37 


4.18 


50.0 


13 


1.37 


24.74 


1.54 


4.49 


51.5 


14f 


1.36 


23.62 


1.49 


4.18 


49.5 


13" 


1.39 


23.29 


1.49 


4.41 


50.8 









Data for a 7 micron fil^ thickness 



Example # 


Optical 
Density 


L* 


a* 


b» 


Gloss 
(60*) 


Standard 


2.18 


4.16 


0.83 


1.02 


56.9 


13 


2.06 


6.26 


0.97 


1.76 


57.2 


14f 


2.07 


6.15 


1.07 


1.40 


56.4 




2.07 


6.51 


0.69 


1.28 


57,9 









This sample was premixed with the grind vehicle in a Dispermat CV (Getzman GmbH, 
Germany) at 1 1,000 rpm for 30 minutes. 
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These results indicate that optical properties of the ink films produced from the 
amphiphile treated carbon black products are of similar quality to that of the standard. 
Example 16 Use of Carbon Products w ith Amnhinhiljc Cations in P.ln.c Tni- 

The procedure of Example 15 was repeated using the carbon product produced in 
Example 14a. Sample sizes for the carbon black product 14a was weight compensated for the 
imount of treatment applied to the carbon (18 g). 



Carbon Product 
From Example # 


Standard 


14a 


Grind Gauee 




1 mill pass 


12/0/50+ 


0/0/32 


2 mill passes 


0/0/27 


0/0/19 


3 mill passes 


0/0/22 


0/0/18 


4 mill passes 


0/0/20 


0/0/16 


Larav Viscositv Data 


Viscosity (poise at 2500 s-1) 


53.2 


48.1 


Yield Value (dyne/cm at 2.5 s-1) 


350 


364 



Amphiphile treated carbon black products demonstrate significantly enhanced dispersion 
rates over that of an unmodified standard. Laray viscosity measurements show decreased 
viscosity for this sample. 

Optical properties for inks made from the carbon black products 14a and the standard 
arbon black were determined as in Example 15 and are shown in the tables below. 
Data for a 1 micro n film thickness 



Carbon from 
Example # 


Optical 
Density 


L* 


a* 


b* 


Gloss 
(60°) J 


1 Standard 


1.43 


24.33 


1.39 


3.94 


48.8 1 


L Ha 


1.42 


22.75 


1.76 


5.02 
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«.. .... „,,„. „ ,.,„„„. .(..^..^^j 

L ° ^ "f Carhnn P^^ 1|rf - : h „ 

£I2 -^-^n£hi g h,i lc cat.nn. ,-n fii... rn , 

The procedure of Example 15 was t^^a ■ 



Carbon Product 
From Example # 




pass 



2 mill passes 

3 mill passes 

4 mill passes 



15/10/50+ 



Separation 



0/0/24 



Separation 



8/0/50 



0/0/30 



0/0/25 




+»1 T m " M,cd crt0 " b,ack prota of m - «— 

«>™wta more difficult ,o di spersc . P ™ 
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Data for a | micron film thickness 



Data for n 2 micron fil m thickn^y 
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Carbon from 
Example U 


Optical 
Density 


L* 


a* 


b* 


Gloss 
(60°) 


Standard 


1.26 


27.62 


1.48 


4.52 


45.2 j 


14b 


1.45 


21.38 


1.80 


5.02 


45.4 


14d 


1.43 


22.43 


1.80 


5.10 


41.9 















Carbon from 
Example U 






Optical 
Density 


L* 




b* 


Gloss 
(60°) 


Standard 


2.06 


6.80 


0.93 


1.30 


55.1 I 


14b 


2.04 


7.84 


0.72 


1.15 


42.2 


14d 


2.11 


5.57 


0.69 


0.39 


42.6 



These results indicate that optical properties of the ink films produced from these 
amphiphile treated carbon b.ack product, may be of similar quality to that of the standard at 
equal sample weights. 

Exa mple 16": Us, of „ Pnrhon Pmdnr.t with A^iK, C atinn , in nin „ Twl . 

The procedure of Example 15 was repeated using the carbon product produced in 
Example 14c. Sample si 2e for the carbon black product of Examples 14c was weight 
compensated for the amount of treatment applied to the carbon (16.6 g). 
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Carbon Product 
From Example # 



Grind Gaiia^ 




1 mill pass 


10/7/47 


0/OA>6 

V// \JI fcU 


2 mill passes 


6/4/34 


0/0/20 


3 mill passes 


0/0/25 


0/0/18 


4 mill passes 
Larav Viscositv Data 


0/0/21 


0/0/18 


Viscosity (poise at 2500 s-[) 


44.1 


38.8 


Yield Value (dyne/cm at 2.5 s-1) 


460 


371 



The amphiphile treated carbon black of Example ,4c demonstrates stgniflcant.y 
enhanced dispersion rates and lower Laray viscosity than that of an unmodified standard. 

Optical properties for inks made from the carbon black products 14c and the standard 
carbon b!ack were determmed as in Example 15 and are shown in the tables below. 
Pata for a 1 m j crnn fi!m th ,vt-^.. 7 



1 Carbon from 
Example # 

Standard 












Optical 
J Density 


ll L * l 


a* 


I b* 


Gloss 
1 (60°) | 


1.34 


24.84 1 


1.52 


! 4.57"^ 


44.7 


14c 


1.36 


\ 23.54 


1.78 


4.92 


47.0 



Pata for a ? micrnn fi[m ,i v - ? i p .,. 






Gloss ] 


b* 


(60°) 1 


1.46 


50.7 "1 


021 


51.8 



I — UUIII L1JC 

amPhiPhi ' e " eaKd Mrb °" bbck ^ « H. is »™wha, d enS e, jemr , and 

glossier than that of the standard. 
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siiaafa £: B '" kpmH "' T ' ^^M^^^ 

This example i„ us ,ra,cs , he use or carb0 „ b|ack producK , n ^ acrv|i= ^ 
formuiatio. Carbon black products from Examp|eJ ^ ^ ^ , ^ ^ ^ ^ 
lowing composite. T „ e carbM bkck prod>icK ^ ^ b ^ sK£i ^ ^ 

all X 2 3/32" diameter) „„ a pain, shaker. Each mill was charged with 200 g 3/1 6" chrome 
balls, 1,9 e carbon product, and 19.9 e of grind veh.cle consistmg of a„ 80/20 mixture 
of DMR.499 acrylic mixing enamel (PPG Finishes, StrongsviUe, OH) and xylene. T h,s 
m.xrur. was ground for 50 minute, Samples were evaluated on a Hegman gauge. The f,„a, 
formulation was made by adding 23.3 g DMR-499, 17.3 g xylene and 1.4 g DXR-80 urethane 
hardener (PPG Finishes, Stronsville, OH) ,o the mil, and shaking for ,5 minu.es. A 3 mi , 
cWdpwn of me completed formation was made on a seaied tenata chart. Tl,e fi,m was 
air dried for 30 minutes, then baked at I40T for 30 minute, Optica, properties were 
determined as described in Example 15. 

The standard was a carbon black with a CTAB surface area of 350 mVg and a DBPA 
of 120 mL/100 g without any additional treatments. Sample size for the carbon black products 
of Examples 14e was partially weight compensated for the amount of treatment applied to the 
"rbon (2.83 g); the sample size for 14 g was fully weight compensated (3.24 g). Optical 
properties and Hegman grinds are show, in the table below. Hegman values were measured 
on a Hegman gauge where 5 'sand' particles are clustered. 
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10 



15 



20 



25 



"ample 8. The product of Example 14g was den,, , • 
the standards. ' 3nd jencr th ^n 

Example ]8a-lSn- -r 

Amjihililuk a a Pr,lym fnr rinp^ 

procedure, 8 following 

round-bottom fl«i. .„ • ymenzation. To a l-j, ter 

CqU,PPed With a «A« condense, addition funne, fias inJet t h . 
and hot water bath wirh ,u StIrrer ' 
bath with thermometer was added 264 34 „ n f 

u *°*">* g of water and 0 089 o n f 
carbonate Tli* l. , 8 ot sodlu m 

of ^ J:ir spa,8e wm *~ - * — - ■» • - - — 

t *"«" sulf »n«« wa s added. The flask w.< , h . „ 
« «* «mp OTW „ 10s „ . , W " ,he " heaKd » 85 "C Once 

P ™,fa,e „ S7.3 , of wa , er) was addtd _ 

™™ (spared t, add ing 1 96 6 c „ , " 
J " (d ' me,h5 "™ i "°>«M meU,acry,a,e (DMAEMA) , 0 . H H 

,0V "AtMA). 1.0 g n-dodecylmercapta,,, and 5 0 e of a 

uironate to 1 18.0 g of water with vigorous 
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-in, Once emuistfied. „„ s m , xture , stm£d cominuou!|y ^ ^ , ^ ^ 

a. 85-C. during which . eoio, cha „ se was obsc „ 5d ^ ^ ^ ^ ^ 

•hi, time, the remainder of the emu|sjficd mmomer mjMre wk eraduauy ^ (o ^ 
-con f,ask dropwise over the „ex, j hour , AJso dunng this time, the remainder of ,„e 

compietion of ,h« monomer and initiator additions, each flask wa s rinsed w,,„ 4.7 mL of 
water, and these rinses were added to the reaction flask. The temperature was maintained a, 
*5-C for ,„ addittona, hour. Then the reacon was aiiowed to cool to room temperature M d 

stirred overnight. 

A disperse of the carton black product of Example 8 was prepared by adding 3.70 g 
of ,h. dry carbon biack to 400 mL of water in a , iiter beaker equipped with an overhead 
stirrer. This was stirred a, room temperature for ,0 minute, To this dispersion was added 

0.214 g of glacial acetic acid followed bv HI ? r> «f . i . 

oy I J 1 .2 g of a latex containing 33.3 g of a 98.3/1 7 

copoiy™ of methyimethacrylate (MMA) and 2 .(dime,hy l a m i„o,e %1 methacryiate 
(DMAEMA) prepared as descrtbed above. The mtxture was stirred for 2 hours a, room 
•emperature, A solution of 1 1,4 g of magnesium acetate tetrahydrate in 400 m L of water in 
» 2 itter beaker equipped with an overhead stirrer and hot p.ate was heated to 70T. and to ,h,s 
was added the carbon black/poiymer mix^re. This was sttrred for 20 minutes a, this 
m*. and filtered, and the resuiting carbon black product was dried in a vacuum oven 
at 75°C to constant weight. 

The following carbon black products were prepared following this procedure: Here, 
CB-. refers to the carbon black product of Example 8 and CB-2 refers to the carbon black 
from which the carbon black product of Example 8 was prepared. 
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40.0 



P(MMA/DMAEMA)(98.3/1 .7) 




P(MMA/DMAEMA)(98.J/1 .7) 



P(MMA/DMAEMA)(98J/1 .7) 
P(MMA/DMAEMA)(98 J/1 .7) 



0.252 



0.25: 



of , hc carb0 „ tok products was mwaaUy ^ M obain a reasonaWy ^ 

» — o„ . roIary evaporaIO , ,„ d , he weigh , of so|ub|t ^ ^ 

w as recorded. 

™.o™ 8 pro « dure , , he folIowin8 resu „ s were ota]neJ fM carbm 

-y- * sarae meIhod . Here , Po|vmer , b P(MMA/DMAEKU)(98 3/ _ 7> Md 
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Sample Prior to 
Extraction with 
Solvent 


After Extraction with 
Solvent 


Example 
19 


Sample Description 


Wt% 
Carbon 
Black 


Wt% 
j Polymer 


Wt% 
Residual 


i 

Extractable 


a 


Polymer I 


0 


100 


7.8 


92.2 


b 


Carbon Black Product of Example 8 


100 


0 


96.8 


3.2 


c 


CB-2 


100 


0 


100 


0 


d 


Carbon Black 1 Prnrln/*r r\ f Cv* n _l. id 

wum uia ^ rruuuci or example 18a 


5.3 


94.7 


5.4 


94.6 


c 


Carbon Black Product of Example 18b 


10.0 


90.0 


1.7 


98.3 


r 


Carbon Black Product of Example i 8c 


25.0 


75.0 


38.7 


61.3 


g 


Carbon Black Product of Example 1 3d 


35.7 


64.3 


56.8 


43.2 


h 


Carbon Black Product of Example I8e 


47.1 


52.9 


65.5 


34.5 



polymer is equivalent to the amount of groups with opposite charge on the carbon black 
(Example I9e), extractable levels are high. Above this, extractable levels decrease. This 
demonstrates a method for producing a carbon black product that can disperse in organic 
solvents. 

gcamples 20^01- Demonstration of DWpersib ilitv of rnrhnn Black PrnH,,^ in , n 

Following the procedures described in Example 19, the following results were obtained 
for the carbon black products of Examples 18f-18n. In addition to the carbon black products, 
control samples were analyzed by the same method. Here, Polymer 2 is 
P(MMA/DMAEMA)(98.3/1 .7), Polymer 3 is PMMA, and CB-2 is the carbon black from 
which the carbon black product of Example 8 is prepared. 
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in 



Th« ex.rr.pies de„,o„s,r att Uut, w„e„ both the a.phiphiUc poiymer and carbon bli<± 
bean„ e .he opposi.e c„ arS e ar e pres5nt in 5 , uivak „, ^ .^^ ^^.^ 
or 8a , ic soiver, i, observed (ExampIe MI) ^ mmp|ej d _ [t ^ ^ ^ 

*■ poly-, , s „o, amphlphil , c (as in Example 20g and £xample joh , n ^ ^ ^ 

P- nt md in Exarap|e 20k m wh , ch ^ ^ presem) ^ whjn ^ ^ ^ ^ ^ 

■« an opposite ch atge (as i„ Exaraples 20t , 20 , 20| ^ ^ ^ ^ ^ ^ ^ ^ 
d_e s . mclhod for producj „ g a biack produ£i ihat cm ^ ^ ^ 

solvents. 

of r^„ ,,„. PpJ H| , , n , m , , m| 

Following ,he procedure descrioed i„ Examp „ „ , he fo||owi „ 6 ^ ^ ^ 
^ ,he c a roor. black produc, of Example , 8 , ,„ maim , o , he carbm Hack produ ^ comroi 
»■»■« we, analyZ ed by , he same „,,„,. Hertt po]ym;r2 ^ 
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PtMMA^MAEMAXMJ,,.,, and CB-2 is „,e carbon black from ^ 

product of Example 8 is prepared. 



e carbon bia^ 



25 



Sample Prior to 
Extraction with 
Solvent 



After Extraction wuh 
Solvent 




This example demonstrate, that this process is also effective at larger scales. 
Example 72: Perform,-, , ; of Butvl FiT rir;- 

A . g sample of the product of Exampie 8 was treated according to Exampie I , with 
butyl nicot.nate. This material did no, flocculate. A UFA particle size analysis indicated ,h„ 
•he material was stil, we,, dispersed, mean particle diameter of 0.155 m.crons. Approximated 

2 mL s.mp,e. of th.s S o,u,io„ was appiied to a sheet of copier paper and drawn uW with a 

3 mil Bird applicator. The drawdown was air dried ,0-H minutes and the optical density was 
determtned to be ,.30. The drawdown was then rinsed with a stream of deionized water unti, 
no further run off of black pigment was observed. This was allowed to dry and the opt.ca, 
<i«n s ,ty of the water rinsed region was determ.ned ,„ be ,.29. Therefore. 99% of ,he optica, 
-*9 -as reamed. Results for ,h, product of Example 8 alone are for unwashed and 
-shed areas 1.3, and 1,8 respectively. ,„ , h ,s case, only ,0% of the optica, density was 
retained. 

These results indicate tha, addition of a cattonic amphiphi.e to a dispersed soiut.on of 
a carbon black product such as that of Example 8 can affect the properties of ,h. carbon black 
product even though there was no change in the solutton behavior of the mixture. 
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0™« embodiments of ,h. present invention win be apparent ,o ,hos. sktlied ,n ,„ e a „ 
from co„ Jldera „ on of , h5 sptcifica , ion and prac , c= of ^ _ nvcn d|sdos(;d ^ ^ 



™e„ded ,„a, ,„ e sptc , fi ca„o„ and txamp|ts fct £ons . dtred b ^ ^ 

"ope and 5 pi„, of the invention being indicated by the following claims. 



a true 
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WHAT TS PT ATf^pp T? . 

I- A composition comprising a) an amphiphilic ion and b) a modified carbon 
product compnsing carbon having auached at least one organic group, wherein sa.d at | Mst 
one organic group has a charge opposite to said amphiphilic ion. 

2. The composition of ciaim 1, wherein said amphiphilic ion is canonic. 
3- The composition of claim 2, wherein said amphiphilic ion is an ammonium ion 
formed by adding an acid to: a fatty amine, an ester of an aminoalcohoi, an alkylate, a 
polymer containing an amine functionality, aniline and derivatives thereof, a fatty alcohol ester 
of amino acid, a po.yamine N-alkylated with a dialky. succinate ester, a heterocyclic amine, 
a guanid.ne derived from a fatty amine, a guanidine derived from an alkylamine, a guanidine 
derived from an arylamine, an amidine derived from a fatty amine, an amidine derived from 
a fatty acid, an amidine derived from an alkylamine, or an amidine derived from an arylamine. 

4. The composition of claim 2, wherein said amphiphilic ion is an ammonium ion 
formed by adding an acid to: an ester of an aminodiol, an ester of an ammotriol, a 
polyethy.eneimine, a polyvinylimidazoie, a a homo- or co-polymer of vinylpyndine, a 
polyvinyhmtdazole, mixed polymers containing at least one amino-funct.onal monomer, a fatty 
alcoho. ester of aspartic acid, a fatty alcohol ester of glutamic acid, a pyridine derivative, an 
imidazole, or an imidazoline. 

5. The composition of claim 4, wherein said amphiphilic ion is an ammonium ion 
formed by adding an acid to a fatty alcohol ester of glutamic acid. 

6. The composition of claim 1 , wherein said amphiphilic ion is an ammonium ion 
formed by adding an acid to a copolymer of dimethylaminoethy! methacrylate and methyl 
methacrylate. 

7. The composition of claim 4, wherein said amphiphilic ion is an ammonium ion 
formed by adding an acid to di(myristyl)glutamate. 
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The composition of claim 1, wherein said amphiphilic ion 



is anionic. 



9. The composition of claim 8, wherein sa,d amphiphilic ion is an alkyi sulfonate, 
an alky.ben.ene sulfonate an alkylsulfate, a sarcosme, a su,f 0S uccinate, an alcohol ethoxylate 
-.fate, an alcohol ethoxylate sulfonate, an alky, phosphat,, an alkylethoxylated phosphate, an 
ethoxylated alky.phenol sulfate, a fatty carboxy.ate, a taurate, an isethionate, a salt of an 
aliphauc carboxyl.c acid, or an ion derived from a polymer containing an acid group. 

10. The composition of claim 9, wherein said amphiphilic ion is derived from 
sodium dodecylbenzene sulfonate, sodium dodecyisulfate, Aerosol OT, an oleic acid salt, a 
ricinoleic acid salt, a myristic acid salt, a caproic acid salt, a sulfonated polygene, sod.um 
bis(2-ethylhexyl)sulfosuccinate, or a homo- or co-polymer of acrylic acid or methacrylic acid 



or its salt. 



11. The composition of claim 10, wherein said amphiphilic ion is derived from 
sodium bis(2-ethylhexyl)-sulfosuccinate. 

12. , The composition of claim 1, wherein said carbon is carbon black, graphite, 
vitreous carbon, carbon fiber, finely-divided carbon, activated charcoal, or mixtures thereof. 

13. The composition of claim 12, wherein said carbon is carbon black. 

14. The composition of claim 1, wherein said organic group comprises a) at least 
one aromatic group or at least one C.-C,, alkyl group, and b) at least one ionic group, at least 
one ionizable group, or a mixture of an ionic group and an ionizable group, wherein the at 
least one aromatic group of the organic group is directly attached to the carbon, and wherein 
the at least one C,-C i: alkyl group of the organic group is directly attached to the carbon.. 

15. The composition of claim 1, wherein the organic group includes a carboxylate, 
a sulfonate, or a quaternary ammonium ion. 
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16. The composition of claim I, wherein the organic group is C 6 H 1 SQ j 0 ,. 
Cj^CO,-. 

17. The composition of claim I, wherein the organic group is p-C,H,SO,\ 

18. The composition of claim I, wherein the organic group is C t H 4 CO,\ 



19. The 



composition of claim 1, wherein the organic group is C 6 H<NC 5 H 5 * 



or 



C 6 H,N(CH 3 y 



20. An aqueous ink composition comprising an aqueous vehicle and the composition 
of claim 1 . 

21. A coating composition comprising an aqueous vehicle and the composition of 
claim 1. 

22. A non-aqueous ink composition comprising a non-aqueous vehicle and the 
composition of claim 1 . 

23. A non-aqueous coating composition comprising a non-aqueous vehicle and the 
composition of claim 1. 

24. A non-aqueous ink jet ink composition comprising a vehicle and the 
composition of claim 1. 

25. An aqueous emulsion ink jet ink composition comprising a solvent, water, and 
the composition of claim 1. 

26. The aqueous emulsion ink jet ink composition of claim 25, further comprising 
a surfactant. 

27. A suspension comprising the composition of claim I and a carrier or liquid 

vehicle. 
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